Five new sesquiterpene pyridine alkaloids, named wilfordinines D (1), E (2), F (3), G (4) and H (5), along with six known compounds have been isolated from the extracts (T II ) of Tripterygium wilfordii HOOK F. Their structures were elucidated by spectroscopy.
The genus of Tripterygium (T.) has been used in traditional Chinese drugs for the treatment of cancer and as an insecticide for hundreds of years. In the course of our studies on the bioactive metabolites of this genus, we have isolated and determined the structures of triptonine A and hypoglaunine B from T. hypoglaucum, as well as investigating their anti-human immunodeficiency virus (HIV) activity, 1) and have also reported the isolation and structure determination of wilforic acid A, B and C from T. wilfordii HOOK F.
2) Recently, an extract of the roots of T. wilfordii HOOK F. (the socalled total multi-glycoside or T II ) has been used in the clinical treatment of rheumatoid arthritis, skin disorders, in malefertility control and other inflammatory and autoimmune diseases. [3] [4] [5] The precise mechanism of the therapeutic effect of T II , however, is not completely understood. In order to determine which of the components present in the extracts (T II ) are responsible for such diverse activities, we started work on the isolation of the active principles of the extract (T II ) of T. wilfordii. In this paper, we report the isolation and structure elucidation of five new sesquiterpene alkaloids, named wilfordinines D (1), E (2), F (3), G (4), H (5) and six known compounds (6-11) from T II .
Powdered extracts (T II ) of T. wilfordii HOOK F. were separated by repeated silica gel column chromatography, HPLC and gel permeation chromatography (GPC), to give compounds 1-11.
Wilfordinine D (1) was obtained as an amorphous solid and its mass spectrum showed the molecular ion peak at m/z 857. The IR spectrum showed hydroxyl and ester carbonyl bands (3436 and 1742 cm Ϫ1 ), and its UV absorption spectrum indicated the presence of an aromatic ring (227 and 261 nm 1 H-NMR spectral data. Due to the presence of six ester groups and a pyridine ring, 1 was assumed to be a sesquiterpene pyridine alkaloid derivative, one of the dihydroagarofuran polyol esters, similar to wilfordate type sesquiterpenes. 6 ) By comparing 13 C-NMR spectral data of 1 and isowilfordine (6), 7) compound 1 was found to be similar to 6, except for the ester group and the C-9Ј hydroxyl group in 6 ( . This evidence indicated that the relative stereochemistry of the ester groups was 1b, 2b, 7b, 8b and 5a. Therefore, the structure of 1 was formulated as shown ( Fig. 1) .
Wilfordinine E (2) . It was also a macrocyclic sesquiterpene alkaloid and its 1 H-, 13 C-NMR spectral data were similar to those of 1, except for the number of ester groups (1: Acϫ5, Fuϫ1; 2: Acϫ6). In the HMBC spectrum, the proton signals at d 7 .51 (br t, 7.5, meta), 7.63 (t, 7.5, para)]. The 13 C-NMR spectral data were similar to those of 1, except for the ester groups (1: Acϫ5, Fuϫ1; 3: Acϫ5, Bzϫ1). Compound 3 was also an isowilfordate type sesquiterpene alkaloid similar to 1. According to the long-range correlation of the proton signal at d H 5.48 (2-H) with the carbonyl carbon of the benzonyl group (d C 165.1), the benzoyl group was located at C-2. The other acetyl groups were assigned as shown in the figure, in the same manner as described above.
Wilfordinine G (4) 13 C-NMR spectral data, the isowilfordic acid moiety was the same as that of 6, and the dihydroagarofuran core was similar to that of 2, except for the carbonyl group. In the HMBC spectrum, the proton signal at d From these facts, the presence of a hydroxy isowilfordic acid moiety was confirmed, and was linked by ester bonds to the dihydroagarofuran core at positions C-3 and 15. The location and relative configuration of the five acetyl groups were assigned as C-1b, 2b, 8b, 5a and 11 by studying the HMBC and NOESY spectra of 4. Therefore, 4 was determined as shown ( Fig. 1) . Wilfordinine H (5), C 41 H 47 O 20 N, had similar 1 H-, 13 C-NMR spectral data to that of 1 (Tables 1 and 2 ). Compound 5 was also a hydroxy isowilfordic acid type sesquiterpene alkaloid similar to 6 and had the same ester groups as 1. The HMBC correlation showed the assignments of the five acetyl groups were at C-1, 5, 7, 8 and 11. In addition, the proton signal at d H 5.35 (2-H) correlated with the carbonyl carbon of the furanoyl group (d C 161.0). Thus, the furanoyloxy group was at C-2.
By comparing spectral data, the known compounds 6-11 were identified as follows: isowilfordine (6), 7) wilfortrine (7), 6) wilfordine (8), 6) euonine (9), 8) alatusinine (10), 9) wilforine (11).
6)

Experimental
General Experimental Procedures NMR experiments were run on a Bruker ARX-400 instrument.
1 H-NMR, 400 MHz; 13 C-NMR, 100 MHz, both use tetramethylsilane as internal standard. MS were obtained on a JEOL JMSD-300 instrument. Chromatography column, Silica gel 60 (Merck) and Sephadex LH-20 (Pharmacia); HPLC, JASCO Gulliver Series, PU-986/987 (pump), RI930 and UV970 (detector). Column type, LiChrosorb Si 60 HPLC (Hibar RT 250-25, 20.0ϫ250 mm, Kanto Chemical Co., Inc.), ODS (INERTSIL PREP ODS, 20.0ϫ250 mm, GL Sciences Inc.). IR spectra were recorded on a 1720 Infrared Fourier Transform spectrometer (Perkin-Elmer), UV spectra on a UV 2100 UV-VIS recording spectrometer (Shimadzu). Optical rotation were measured with a JASCO DIP-370 digital polarimeter.
Plant Material The powdered extracts of Tripterygium wilfordii (T II ) were purchased in 1997 from the School of Pharmacy, Shanghai Medical University, China. By extraction of the root xylem with water, then chloroform, was followed by column chromatography.
Extraction and Isolation The extracts (T II , 54 g) of T. wilfordii were chromatographed on a silica gel column (1.0 kg, 11ϫ90 cm) and eluted with a solvent of increasing polarity [CHCl 3 -MeOH (99 : 1, 95 : 5, 9 : 1, MeOH)] to give ten fractions (fr. 1-10). Fraction 5 (16.5 g) was chromatographed on a silica gel column (6ϫ80 cm) and eluted with hexane-EtOAc (1 : 1, 1 : 2, 1 : 4) to give twelve fractions (frs. 5.1-5.12). Fraction 5.9 (3 g) was chromatographed on LH-20 (MeOH) to afford five fractions (frs. 5.9.1-5.9.5). 
